Type C veins generally postdate type A and B veins. In the Fairview deposit, the small quartz veins, type C, often cut type A and B veins. The temporal relationship between type A and B veins is not clear, since they do not occur together in the field. However, they are probably contemporaneous, since both types of veins parallel the regional schistosity.
Sulfide minerals are irregularly distributed in the quartz veins as disseminated minerals, small knots, or small veins. It is estimated that the sulfide minerals constitute less than 1 vol percent of the ore. Pyrite is the most abundant sulfide and is accompanied by small amounts of galena, sphalerite, and chalcopyrite, with traces ofbornite, tetrahedrite, argentitc, and boulangerite. Gold is reported to be principally associated with galena and sphalerite and not pyrite (Hedley and Watson, 1945) . Several stages of mineral precipitation can be recognized. Stage 1 constitutes the period during which the main quartz vein and associated pyrite were precipitated. Stage 2A is the stage of precipitation of chalcopyrite, sphalerite, pyrite, and minor bornitc. During this substage, small veinlets of quartz + chalcopyrite _ pyrite _+ sphalerite cut through some stage 1 pyrite. Exsolution ofbornite in chalcopyrite indicates that bornitc belongs to this substage. Stage 2B is a stage of precipitation of galena, sphalerite, and minor chalcopyrite. During this substage, veinlets of quartz + galena + sphalerite also cut stage 1 pyrite. In some cases, these veinlets displace stage 2A veinlets. Argentitc and boulangerite were precipitated during stage 3. Both minerals are closely related to, and in many cases replace, galena. The lack of visible gold makes it difficult to determine during which stage the gold precipitated, but if the gold is associated with the galena, it was probably deposited during stage 2B. The age of the quartz veins has not been determined by radiometric dating. Field geology suggests that they are postmetamorphic, since the veins were not subjected to synmetamorphic deformation. Dusty Mac property: Dusty Mac is located at the eastern margin of the Tertiary White Lake basin (Fig.  1) . The host rock of the ore is the White Lake Formation, which is composed mainly of andesitic volcaniclastics, lahars, and shales with thin seams of coal (Church, 1973) . To the east, the White Lake Formation overlies the Shuswap gneisses. A reverse fault system at Dusty Mac controls the location of mineralization (Church, 1973) . Brecciation and quartz veins are present in or adjacent to the fault.
The mineralized zone is a gently dipping lens of quartz breccia and veins with a varying admixture of crushed host rocks. The orebody is about 200 m long, 50 m wide, and 10 m thick (Church, 1973) . Quartz breccia was apparent.
•y a product of the crushing of earlier formed quartz veins. Numerous quartz veins, ranging from several millimeters to several centimeters in width, cut the brecciated quartz, indicating that quartz veining continued syn-to postbrecciation. Precious metal mineralization is present in both brecciated and vein quartz. The metallic minerals, mainly pyrite with traces of chalcopyrite, bornitc, galena, sphalerite, and native silver, are disseminated throughout the brecciated quartz and small quartz veinlets. The major alteration features are silicification, chloritization, and carbonatization. Many of the brecciated rock fragments were strongly silicified. Chlorite forms as aggregates or small veinlets cutting through or replacing the brecciated quartz and rocks. Calcite and calcite-quartz veins cut through all the other phases.
Fluid Inclusion Studies

Techniques
Quartz samples from each deposit were selected for fluid inclusion studies. The criterion for selecting samples was that the quartz was paragenetically related to mineralization or the quartz represented a particular stage of veining.
Generally, the fluid inclusions are very small (usually 5-10 #m) in diameter. The criterion used for recognition of primary inclusions was that the inclusions were distributed individually or in random clusters (Roedder, 1984) . Chains of minute inclusions, which are usually less than 1 to 2 #m in diameter and are present along healed fractures, were considered to be secondary in origin.
Fluid inclusions were examined in thin (0.3-0.6 mm thick), doubly polished plates. Temperature determinations were made using a Chaixmeca heatingfreezing stage. The stage was calibrated using standards provided by the manufacturer. Replicate measurements show that between the range of-60 ø and +30øC, the precision is _0.2øC. For higher temperatures, homogenization temperatures of the inclusions were reproducible within _5øC, but some inclusions showed a larger range of _10øC. (Fig. 5) . The pressure of 980 to 1,250 bars corresponds to a depth of 3.5 to 4.5 km, assuming a lithostatic pressure gradient, or 10 to 13 km, using a hydrostatic pressure gradient (Haas, 1976 ).
Description of fluid inclusions
Oro Fino camp
The samples used for study were collected from the veins near the collapsed shafts and waste dumps. Samples from the two types of quartz usually show a narrow range of -0.3 ø to -0.5øC for the melting temperatures of ice, which corresponds to salinities of 0.5 to 0.9 equiv wt percent NaC1. The only exception is sample D-14-V, which has a lower melting temperature for ice, corresponding to a salinity of 2.6 equiv wt percent NaC1. At 250øC, the saturated vapor pressure for a 2 wt percent NaC1 solution is 39.3 bars, which corresponds to a depth of 450 to 460 m, assuming a hydrostatic pressure gradient (Haas, 1971, 1976) , or 140 m, assuming a lithostatic pressure gradient. These pressure and depth estimates are minimum values since the fluid inclusions show no evidence of boiling. The corresponding pressure correction for the homogenization temperatures is less than 10øC (Potter, 1977) .
Stable Isotope Studies
Techniques
The oxygen, hydrogen, and carbon isotope compositions of whole-rock samples and mineral separates from the deposits were analyzed to define the isotopic characteristics of hydrothermal alteration and the origins of the hydrothermal fluids. Except for some pure quartz samples, all quartz samples used for oxygen isotope study were treated with hydrochloric acid at room temperature for one day or more to remove carbonate mineral and then handpicked under a binocular microscope. The purity of the mineral separates is better than 95 percent.
Hydrogen and carbon isotope determinations were made on fluids released by thermal decrepitation of fluid inclusions in quartz. Cryogenic techniques were used to separate CO2 from water. The CO2 was di- to SMOW for oxygen and hydrogen and PDB for carbon (Craig, 1957 (Craig, , 1961 (Fig. 6) .
At the Fairview property, five quartz samples (FA-1, 2, 3, 4, and 8) Temperatures are from Table I Temperatures are from Table 1 lation of meteoric water in the formation of epithermal deposit has been extensively used for such deposits and can be applied The present study of Fairview and Oro Fino shows that these deposits are similar in many aspects to the Mother Lode, California, gold deposits. However, the stable isotope results indicate that fluids responsible for mesothermal mineralization in the Okanagan area had a meteoric origin, or at least, the fluids were mainly derived from meteoric water. As indicated by the fluid inclusion study, the fluids descended to more than 10 km below the surface. This relatively long circulation path exposed the fluids to a large volume of rock producing low water/rock ratios. geothermal gradient during extension has been estimated to have been between 37 ø and 100øC/km (Mathews, 1981) . This high geothermal gradient will tend to create hydrothermal convection in the normal fault zones of the upper plate.' Influx of cold water occurs on the flanks of the extensional zone and upwelling near the center (Reynolds and Lister, 1987) . Consequently, mineralization will be largely confined to a zone near the central break in the upper plate.
Such a distribution is observed in sites of mesothermal mineralization in the Okanagan with mineralization from the Fairview district to the north along the edge of the upper block (Fig. 1) .
The 
